Introduction: Pastoral livestock share grazing areas and watering points with wildlife around the protected areas in Eastern Africa. This causes a high degree of livestock-wildlife interactions, leading to conflicts between the local community and park staff. Thus, understanding the perception and attitude of local people towards livestockwildlife interaction is very crucial to optimize both livestock production and biodiversity conservation in protected areas. This paper presents the perception and attitude of local community towards livestock-wildlife interactions around Awash National Park (ANP), Ethiopia. Methods: Interview to 180 randomly selected households, representing Afar, Ittu, and Kereyu ethnic groups living around ANP, was conducted from August to December 2015 using a semi-structured questionnaire. Data on community attitude towards wildlife, livestock production systems, and its constraints were collected through focus group-and key informant discussions. We used ordinal logistic regression model to analyze community attitude towards wildlife conservation. Results: Respondents ranked feed shortage (0.38), lack of water (0.32), and climate change (0.30) as the major constraints of livestock production around ANP. A high degree of conflict (79%; χ 2 = 24.09; df = 2; P = 0.000) between the local community and park was recorded. About 73% of the households would be ready to live in harmony with the park. However, 85% of park staff considered the community as a threat, due to high livestock grazing pressure and illegal park resource use. Overall, community attitude towards wildlife significantly varied (χ 2 = 46.28; df = 4; P = 0.00) particularly due to educational level (χ 2 = 15.96; df = 6; P = 0.014), income source (χ 2 = 16.77; df = 2; P = 0.00), and distance of household from ANP (χ 2 = 20.51; df = 4; P = 0.00). The logistic regression model revealed that ethnic group, education, benefit obtained, and conflict with the park were significantly associated with attitude towards wildlife (χ
Introduction
The wide agro-ecological zones and a range of environmental conditions have made Ethiopia to be one of the biodiversity rich countries in the world, both in large wild mammalian populations and livestock species (Tefera 2011; EBI 2014) . For such ecological and geographic variability reasons, the country remains suitable for livestock farming as well as wildlife-related tourism activities (EBI 2014) . The country owns the largest livestock population in Africa (CSA 2013) , and this sector contributes significant share to the national growth domestic product (GDP) of the country. According to Metaferia et al. (2011) , the livestock sector alone is contributing up to 16.5% of the GDP to the country. Likewise, contributions of livestock to cash income of the smallholders accounts for up to 87% and the livelihood of pastoral communities in the arid and semi-arid areas of Ethiopia is dependent upon livestock and livestock products (Behnke 2010) . Ethiopia has so far established several protected areas, which cover about 16.4% of the total area of the country (Tessema et al. 2010) . These protected areas play significant roles in biodiversity conservation, recreation, eco-tourism, and employment. The economic values of some of the protected areas are estimated at about 1.5 billion USD per annum (EBI 2014) . However, the status of protected areas in Ethiopia is reported to be very poor, resulting to the loss of biodiversity and incomes related to wildlife conservation activities. Accordingly, a number of endemic wild animals, birds, trees, and herbaceous plants are currently endangered or critically endangered (Tefera 2011; Tinsae et al. 2012; EBI 2014) .
It is common that pastoral livestock and wildlife live along side by side in East African semi-arid rangelands, where they exhibit a high degree of spatial and temporal overlaps or co-existences (Sitters et al. 2009; du Toit 2011) . During such interactions, competition of livestock with wild grazers for pasture and water, predation of livestock by large carnivores, and transmission of zoonotic diseases between domestic and wild animals occur (Dejene et al. 2016) . According to previous studies (Prins 2000; Georgiadis et al. 2007) , competition for scarce grazing and water resources causes conflicts between pastoralists and wildlife managers, since pastoralists and agro-pastoralists migrate into the vicinity of national parks and protected areas during prolonged drought periods in semi-arid rangelands of Eastern Africa.
Extensive pastoral herding based on communal grazing system is the main lifestyle of the pastoral communities around Awash National Park (ANP) (Abule et al. 2005; Tessema et al. 2011) . Livestock of the pastoral and agro-pastoral communities share resources with wildlife in and around ANP as commonly observed in other conservation areas of Africa and elsewhere in the world. Accordingly, the livestock-wildlife interactions around ANP require due attention at local level so that both the livestock and the wildlife sector could play considerable roles in the local communities in particular and in the national income at large (Tefera 2011) . The impact of such interactions on wildlife conservation and livestock productivity can be evaluated by understanding the perception and attitude of local community as they could indicate how the pastoral community manages their livestock and coexists with wildlife during drought periods (Fulton et al. 1996) . Moreover, the perception of local communities regarding the importance of wildlife and the ways in which wildlife needs to be managed, how local communities are affected by wildlife, and how this influence has an effect on wildlife management programs (Decker et al. 2001) needs to be understood. Some of the factors that would affect the perception and attitude of local community towards livestock-wildlife interactions include livelihood style, benefit obtained, level of interaction with wildlife, economic status, variation between ethnic groups, level of education, and others (Mehta and Heinen 2001; Allendorf et al. 2006; Arjunan et al. 2006; Szell and Hallett 2013) .
Most studies on perceptions and attitudes about livestock-wildlife interface areas give more emphasis to wildlife conservation goals and strategies (Decker et al. 2001; Kumessa and Bekele 2014; Acha and Temesgen 2015) than the challenges of livestock-wildlife interactions on local livestock producers bordering protected areas. However, studying the challenges in the livestockwildlife interface will address main concerns of the pastoral production systems and at the same time major problems of wildlife management in the area, which helps to design management tools that mitigate problems of both the livestock and the wildlife sector.
The relationship between the wildlife authorities and local communities results in the community to develop certain behavior (perceptions and attitudes) concerning wildlife conservation, where the behavior can be explained in a positive or negative way (Baloi 2016) . As defined by Barber and Legge (1976) , perception is "about receiving, selecting, acquiring, transforming and organizing the information supplied by our senses." "Accordingly, perception may influence the ways in which human understand the world and make decisions" (Vithessonthi 2005) . Correspondingly, attitude is defined as "dispositions or tendencies to respond with some degree of favorableness, or not, to a psychological object, the psychological object being any discernable aspect of an individual's world, including an object, a person, an issue or a behaviour" (Fishbein and Ajzen, 2010) . Attitude can also be defined as "a tendency expressed by evaluating a particular entity with some degree of favour or disfavor" (Eagly and Chaiken 1993) .
However, information about the perceptions and attitudes of the pastoral community and wildlife experts towards wildlife-livestock interactions, and impact of such interaction on livestock production and wildlife conservation around ANP is lacking. In this present study, we focus on the problems of both livestock production and wildlife conservation around ANP. This will help to fill the information gap towards livestock-wildlife interaction in Ethiopia and elsewhere in the world.
Therefore, the objective of the study was to evaluate the perception and attitude of pastoral communities towards livestock-wildlife interactions, and to highlight implications on livestock production and wildlife conservation around ANP. We studied how living at different distances to the park, level of interactions with wildlife, primary source of income, benefit obtained from the park, economic status of the community, difference in ethnic groups, and level of education affect the perception and attitude of pastoral communities towards livestock-wildlife interactions around ANP in Ethiopia. The theory of reasoned action (TRA) described by Ajzen and Fishbein (1980) was used to establish the connection between attitude and conservation.
The TRA is one of the well recognized psychological theories commonly used in attitudinal research (Bragagnolo et al. 2016) . The theory assumes a hierarchical framework where "behaviour is influenced by behavioral intent, which is influenced by both attitude and subjective norms (perceived social pressure for a particular behavior)." As personal attitude towards the behavior depends on the person's positive or negative evaluation of performing the behavior, subjective norm is the individual's assessment of social pressure on him/her to perform or not perform a particular behavior. Therefore, attitudes are used to predict individual or group's intentions to behave in a particular manner (Fulton et al. 1996) , for example to stand towards or against wildlife conservation.
Methods

Description of the study area
The study was conducted around Awash National Park (ANP: 9°20′N, 40°20′E, located 225 km east of Addis Ababa, the capital of Ethiopia (Fig. 1) , at an altitude between 740 and 1820 m asl (Abule et al. 2005; Tessema et al. 2011) . The park, established in 1966, covers about 
km
2 , which is characterized by semi-arid rangeland ecosystem. The mean annual rainfall of ANP was 512 mm, ranging between 277 and 653 mm (Tessema et al. 2011) , and was highly variable among the years. Its main rainy season is from July to September, with a second short rainy season from February to April. The mean daily minimum and maximum temperatures are 18 and 34°C, respectively (Tessema et al. 2012) .
There are several permanent water sources around ANP, which include Awash River with its tributaries (Kesem and Kebena Rivers), Lake Beseka, and the hot springs located at different parts of the park (Tinsae et al. 2012 ). The vegetation is dominated by grasses, shrubs, and Acacia woodland that are well adapted to periods of long drought (Abule et al. 2005; Sebsebe and Friis 2009 ). The park is one of the most important conservation areas in the lowlands of Ethiopia. It supports diverse wildlife resources, including 81 species of mammals, 453 species of birds, and 43 species of reptiles (Zerga 2015) . Livestock production is the main livelihood strategy around ANP by both pastoral and agropastoral communities (Daniel 2011; Beyene 2012; Zerga 2015) . In most cases, large herds of livestock are observed grazing together with wild herbivores in the park. Thus, considerable grassland areas of ANP are now converted into bush land or bare ground due to continuous heavy grazing by livestock of the surrounding communities (Abule et al. 2007; Tessema et al. 2016) .
Survey design and data collection
The study was conducted in two districts around ANP: Awash Fentale district, representing Afar region, and Kereyu Fentale district, representing Oromia region in Ethiopia. Stratified sampling procedure was used to select rural villages (kebeles) according to Belay et al. (2012) . The criteria used to select sampling kebeles were relative distance from the park, interaction with wildlife, livestock production system, and representativeness of ethnic groups living around the park (i.e., Afar, Ittu, and Kereyu). Accordingly, nine rural kebeles, namely: Benti, Degahedu, and Fateledi (representing Ittu ethnic group), Debiti, Gelcha, and Ilala (representing Kereyu ethnic group), and Deho, Dudub, and Sabure (representing Afar ethnic group) were selected. The first six kebeles represent Kereyu Fentale district, and the last three represent the Awash Fentale district. Mean distances of each kebele from the park were calculated using ArcView GIS (v3.2) and scored as far (>15 km), close (10-15 km), or very close (<10 km).
Group discussion
In the first place, we tried to generate a general overview of how the pastoral community surrounding ANP lives/ coexists with wildlife and the park. We conducted group discussions using local languages in each of the nine kebeles with the help of appropriate translators. The size of group discussants varied from 5 to 12 individuals with an average of 7 participants per kebele; hence, a total of 62 individuals (51 men and 11 women) from the nine selected kebeles were involved. Moreover, 16 individuals (14 men and 2 women) from the ANP staff participated in focus group discussions (FGD). Open-ended questions on conservation history of the park, pastoral community views regarding the importance of wildlife conservation, history of resource use conflict with the park, and community-park relations were all discussed in local languages. Informations gathered at this point were organized and used during the key informant discussions.
Key informant interviews
Key informant selection was based on the information provided from local administrators and the park management, most of the participants was elderly people who have a good knowledge of community-park relation histories of the area.
A checklist of open-ended questions related with whether ANP is beneficial to community or not, benefits obtained, community resource use requirements from ANP, involvement in park activities, status of human-wildlife conflict, and the current conservation status, as well as future fate of the park were raised during the key informant interviews. A total of 30 key informants (three households per kebele and three experienced wildlife experts) were included during the study.
Questionnaire survey
A structured and semi-structured questionnaire interview was conducted among sample pastoral and agro-pastoral households from the nine selected kebeles surrounding ANP. In addition to socioeconomic and demographic information, the interview was designed to collect data related to major constraints of livestock production, level of livestock-wildlife interactions, major problems the local community faced due to wildlife, incidence of conflict with wildlife staff, and readiness to live in harmony with the park. A total of 180 household heads, 20 per kebele, were selected using a simple random sampling method. In addition, 20 randomly selected ANP staff members were also included in the questionnaire interview. Prior to the formal survey, a pilot survey was conducted on the first 2 weeks of August 2015 to identify target communities and for pre-testing the questionnaire to ensure that all questions were clear for the enumerators before the actual data collection. The formal survey was conducted from September to December 2015. Individual interview and FGD were held by the researcher with the help of appropriate local community scouts and development agents to translate the English language questionnaire into local languages.
At the end of each interview, the researcher scored each respondent according to the interviewees overall attitudes to wildlife. These attitude scores, from 1 (negative) to 3 (positive), were based on a combination of households reported yes or no of conflict with wildlife, their reported strategy to protect problem-making wild animals, reported frequency whether ANP benefit the community and the types of benefit obtained, earlier experience in park management issues, reported relation with, and willingness to live in harmony with the park. In addition, qualitative information per individual respondent was gathered while interviewing in order to minimize biasness in scoring attitudes.
Data analysis
Factors affecting attitude towards livestock-wildlife interactions around ANP were investigated using ordinal logistic regression models, with an ordered categorical dependent variable, in this case attitude scores, with 3 being the highest and 1 the lowest (Hosmer and Lemeshow 2000) . On the global model, all explanatory variables listed in Table 1 were used and finally the optimum model is presented from the global model in which very few independent variables having collinearity problems were omitted (Table 4) , by calculating the variance inflation factors (VIFs), where (VIFs <5) implies absence of collinearity. To make sure whether the optimum model best explained the data, goodness of fit test statistics using pseudo R 2 , Akaike Information Criteria (AIC), and Bayesian Information Criteria (BIC) were used, while measures of association were checked through likelihood ratio (Campbell-Smith et al. 2010) .
The model for the ordinary logistic regression: Y ij = F(Distance i Sex i Ethnic i Education i Benefit i …, Interaction i ), where Y ij is the attitude towards livestock-wildlife interaction outcomes of household "i," measured by the independent variable "j," i = 1, 2, 3, … 180 households, j = 1 (distance of household from park headquarter), 2 (sex of household), 3 (age range), 4 (family size), 5 (ethnic group of household), 6 (education level), 7 (primary source of income), 8 (total livestock holding), 9 (livestock production system), 10 (livestock grazing area), 11 (interaction with wildlife), 12 (ANP benefit community or not), 13 (livestock cause problem to the park or wildlife), 14 (conflict with wildlife), 15 (participation experience in park management), 16 (relation with park staff ), 17 (conflict with park staff ), 18 (want to live in harmony with the park); Ethnic i (ethnic group, from household i, Table 1 Description of independent variables used in ordinal logistic regression model In addition to the regression analysis, factors associated with both livestock production and wildlife conservation were analyzed by cross-tabulations, Pearson's χ 2 test, F tests, and Post-hoc mean separation using SPSS v 20. Data related to constraints of livestock production in the area, which needs multiple responses (overall ranking) such as feed shortage, lack of water, climate change, months of feed shortage, and major wild animals involved in livestock predation, were analyzed using a rank index method (Kosgey 2004; Musa et al. 2006) , according to the formula: the sum of an individual reason divided by the sum of overall reasons (for instance 3 for rank 1 + 2 for rank 2 + 1 for rank 3). All statistical analyses were declared significant at P ≤ 0.05.
Results
Household livelihood and livestock production
Livestock production was the primary source of livelihood (69%) (χ 2 = 56.19; df = 2; P = 0.00) compared to crop production (Table 2) . Moreover, 100% of the Afar and 70% of Kereyu households were involved in livestock production as the main source of income indicating importance of livestock production in the area. However, crop farming was significantly (F = 40.17; df = 2; P = 0.00) practiced by the Ittu ethnic groups. Additionally, very few pity trades and formal employment in government offices were also reported as part of livelihoods of local communities around ANP.
The average livestock holding was 13.1 ± 1.8 tropical livestock unit (TLU); a higher mean TLU (19.2; F = 68.47; df = 2; P = 0.00) was recorded for Afar households, followed by the Kereyu (12.6), and the Ittu ethnic groups (Table 2) . Almost all respondents indicated that the livestock population had been decreasing from time to time due to feed shortage (ranking index = 0.38), followed by lack of water (ranking index = 0.32), and climate change (ranking index = 0.30). Moreover, the livestock holding nature shifted towards browsers (camel and goats) than grazers (cattle and sheep) as reported by most key informants. According to the multiple responses of households, communally owned grazing lands, pasture in ANP, and small private owned grazing enclosures were the important areas used for livestock grazing with an overall percentage of 74, 65, and 48, respectively, in addition to road side grazing 32% (Fig. 2) . Utilization of grazing areas significantly varied (χ 2 = 11.01; df = 2; P = 0.004) between ethnic groups during our study. According to the key informants, grazing land preference was dependent upon feed availability and accessibility in the study areas. All respondents confirmed the presence of feed shortage in their locality. Critical feed shortage was particularly observed during the months of February, March, April, and May with a ranking index of 0.13, 0.17, 0.23, and 0.26, respectively. However, most informants during focus group discussions confirmed that feed shortage was a major problem affecting the productivity of livestock almost throughout the year. Moreover, decline in the productivity of grazing lands and grazing land encroachment with other land-use types were found as critical reasons for the shortage of feed resources. According to key informant discussions, shortage of rain fall, increased human population, and shifting mode of life from pastoral to agro-pastoral production resulted in shrinkage of grazing fields. Pastoralists practiced migration to different areas (0.32), migration to ANP (0.23), and storing feed resources (0.20) as strategies to cope with feed shortage. However, key informants underlined that the stored feed was mainly supplied by both governmental and non-governmental organizations during critical periods of drought as coping strategies.
Perceptions and attitudes towards livestock-wildlife interactions
About 71% of all respondents showed positive attitude towards wildlife in and around ANP. However, Afar ethnic groups showed significantly positive attitude to wildlife (χ 2 = 46.28; df = 4; P = 0.00) compared with Kereyu and Ittu groups (Table 3) . Similarly, significant variation was observed among ethnic groups regarding the benefit of the park (χ 2 = 8.49; df = 2; P = 0.014). About 85% of the Afar respondents claimed that ANP is beneficial, compared to 63% for Ittu. The Afar ethnic groups had positive attitude towards ANP, since they considered the park as a source of feed and water during critical dry seasons (45%) and construction material (32%; Fig. 3 ) and its contribution to the national income through ecotourism (13%). However, national income (51%) and source of feed and water during critical dry season (20%) were reasons to have positive attitude to the park among Ittu households. Moreover, key informants in all ethnic groups viewed wildlife as part of their lives and are ready to participate in conservation activities of the park. However, most informants want more benefit from the park, like better employment opportunities, more benefit from eco-tourism, and development of drinking water and irrigation projects in addition to dry season pasture requirements. Discussions with the park staff also revealed that the surrounding communities are not as such benefited from the park. However, few associations are getting some benefits from tourist as local guide and selling of traditional handicrafts. Moreover, attitude to wildlife was significantly affected by education level (χ 2 = 15.96; df = 6; P = 0.014), primary source of income (χ 2 = 16.77; df = 2; P = 0.00), and distance of household to the park headquarter (χ 2 = 20.51; df = 4; P = 0.00). However, the response did not differ among the ages (χ 2 = 13.00; df = 8; P = 0.112) and the level of household interaction with wildlife (χ 2 = 7.82; df = 4; P = 0.098).
Ninety percent of the respondents perceived that wildlife caused problems with significant variations among ethnic groups (χ 2 = 13.29; df = 2; P = 0.001); as a result, they avoid both wild herbivores and carnivores. However, most group discussants told that disease transmissions were also problems in the study areas. According to informants (community and wildlife staff ), ticks and tick-borne diseases (TBDs) and intestinal parasites were the two common diseases observed on livestock-wildlife interface areas. Lack of compensation for the economic loss due to problem-making animals was also the other reason to develop negative attitude towards wildlife according to most key informants. Our study indicated that crop damage and livestock predation together (53%), followed by livestock predation (41%), and crop damage (6%) were the major problems caused by wild animals. Lion (ranking index = 0.4), leopard (0.27), and hyena (0.16) were the three most important carnivores causing livestock predation. Moreover, jackal and wild dogs were also reported by group discussants. At the same time, the majority of crop damage was caused by warthog (39%) and porcupine (32%), while the remaining 29% was done by baboons, monkey, and bushbuck. Overnight mass protection of farms (42%) and sometimes shooting (34%) were used to control problemmaking animals, and the remaining 24% of the respondents do not have successful control measures.
About 53% of the respondents had positive relations with the park; however, community-park relations significantly varied (χ 2 = 7.44; df = 2; P = 0.024) among the ethnic groups studied. Nearly 60% of the households confirmed that livestock entrance to the park influenced wildlife populations, where competition for pasture (69%) and habitat destruction (31%) were reported as negative aspects. Most wildlife staff discussants reported parasite and disease transmission as additional problem of livestock-wildlife interactions. There was a high incidence of conflict (79%) between the community and park staff, with significant variations (χ 2 = 24.09; df = 2; P = 0.000) among the communities studied. Moreover, informants from the park indicated that higher conflicts were common with households living very close to the park. The primary cause of conflict was livestock grazing restrictions and illegal resource exploitation within the park. Similarly, key informants both from the community and park staff reported that the level of conflict has been increasing than previous periods. Nevertheless, 77% of the respondents are ready to live in harmony with the park.
Factors determining perception and attitude towards wildlife
Ordinal logistic regression analyses revealed that the overall result was significant (χ 2 = 76.62; df = 16; P = 0.000) indicating that the independent variables (Table 4) influenced community attitude towards livestock-wildlife interactions. However, only four variables: ethnic group, education, benefits obtained, and conflict with the park, were significantly associated with community attitudes towards wildlife (Table 4) . Positive attitudes towards wildlife conservation were significantly more common among Afar ethnic groups (P = 0.008), better educated households (P = 0.010), and those who gained some benefit from ANP (P = 0.033). However, households who had suffered conflict with park showed significantly negative attitude to wildlife (P = 0.041). In contrast, most of the variables including sex, age, family size, distance of household from park headquarter, primary source of income, livestock holding, livestock grazing area preferences, interactions with wildlife, and experience in park management were not significant to predict community attitudes. The ordinal logit model showed that when keeping all independent variables constant, Afar households were significantly associated (P < 0.05) with positive attitudes to wildlife compared with Ittu and Kereyu ethnic groups (Table 4) . High school education was significantly negatively correlated (P < 0.001) with negative attitudes. As the educational level of respondent improved to high school level by one unit, the probability to have a negative attitude to wildlife would decrease by 19.5%. Again, benefit received was significantly positively correlated (P < 0.05) with positive attitudes among the local communities (Table 4) . Therefore, improving the benefits obtained from the park will generally improve the attitude of the community towards wildlife and conservation, when keeping all the other explanatory variables constant. The regression model also showed that conflict incidences were significantly negatively associated (P < 0.05) with community attitudes towards wildlife, implying that higher degree of conflict will decrease attitudes towards wildlife, when keeping other factors constant.
Discussion
Livestock production opportunities and threats Livestock production was the primary source of income for 69% of the households, which confirms the importance of pastoral production system in the area studied (Daniel 2011; Beyene 2012) . Similar to earlier studies conducted around ANP (Zeray 2008; Beyene 2012; Tilahun et al. 2016 ), higher livestock holdings was reported in Afar households (19.2 ± 2.2), followed by Kereyu (12.6 ± 2.7), and Ittu (7.6 ± 1.9). The lower mean TLU in Ittu might be related with the strict sedentary agropastoral mode of life than the pastoral Afar and Kereyu ethnic groups (Beyene 2012; Gebeyehu et al. 2016) . However, herd size per household declined through time (Zeray 2008; Tilahun et al. 2016 ), due to feed shortage, lack of water, and climate change. Our result also showed that livestock owners are keeping more browser species than grazers due to shortage of quality pasture. Similar shift in livestock holdings was also reported among Somali pastoral areas in Eastern Ethiopia (Kassahun et al. 2008) .
Recurrent drought is influencing livestock production in the study area, which is in agreement with previous findings (Kassahun et al. 2008; Tilahun et al. 2016) in pastoral area of the country. Drought affects pasture availability in rangelands (Kassahun et al. 2008; Gezahegn et al. 2015) , and this is reflected on livestock production and productivity around ANP, thus affecting pastoral livelihoods and food insecurity. To manage problems of feed shortage on rangelands, livestock herders usually trespass to the park boundary (Tinsae et al. 2012; Dejene et al. 2014) , which influence conservation activities of the park. In order to minimize the risks associated with drought, different livelihood diversification strategies have been implemented among pastoral communities around ANP (Beyene 2012; Dejene et al. 2014; Abdi et al. 2015) . Among the strategies, crop production can be mentioned; however, it is highly influenced by shortage of rainfall in the area. Accordingly, the development of irrigation agriculture was initiated (Beyene 2012; Abdi et al. 2015) , as it is important to improve livelihood of poor livestock herders with little modifications on their mode of life (Torres and Momsen 2004) . Expansion of irrigation projects increase crop productivity (Abdi et al. 2015) and also crop residues as livestock feeds. Meanwhile, livestock owners can also produce improved pasture along with cereal crops on their plots, which can improve local feed availability. This can reduce livestock grazing pressure on the park and potentially reduce resource use conflict between the local community and the park. However, households still require legal right to use pasture from the park at least during dry seasons and prolonged drought periods.
Perception and attitude towards livestock-wildlife interactions
About 71% of the local community around ANP showed positive attitude to wildlife, which is lower than the findings by Tessema et al. (2010) and Yosef (2015) in different protected areas of Ethiopia which is about 75 and 80%, respectively. Such difference in attitude might be related with the benefit obtained and socioeconomic differences among the studied communities. Among the respondents, Afar households showed relatively more positive attitude (2.5) to wildlife as well as to the park. Better positive attitude by Afar ethnic group might be related with the long socio-cultural relations established with the park (Tessema et al. 2010) . Moreover, location advantage might also contribute to better relation to park and wildlife among Afar households, since two of the surveyed kebeles (Deho and Sabure) are located at the northern part of the park commonly known as "File Wuha" site named after the presence of permanent hot springs. Around File Wuha areas, the community collects palm tree branches as source of construction material, accesses good pasture, and gets water from hot springs for their animals (Tinsae et al. 2012) . The degree to which communities exploit resources was reported to influence their attitude to the park and wildlife in general (Tessema et al. 2010; Kumessa and Bekele 2013; Szell and Hallett 2013; Yosef 2015) . Since File Wuha site is located far from the park headquarter (39 km), the control by wildlife rangers is very low and this might also add the lesser conflict record between Afar households and park staff.
Lower positive attitudes to wildlife (mean attitude score 1.65) and higher incidence of conflict with the park in Ittu compared with Afar ethnic groups (2.5) might be due to their sedentary agro-pastoral mode of life (Beyene 2012; Gebeyehu et al. 2016) . Being sedentary, they usually trek their livestock to wildlife core areas (Fig. 2) , where there is strict monitoring by wildlife rangers, which results in a higher degree of conflict. Higher conflict situations result in the development of negative attitude towards wildlife by the surrounding pastoral communities since they assume that the cause of the conflict is the presence of wildlife in the park (Kumessa and Bekele 2013; Kumessa and Bekele 2014) . Similarly, two kebeles (Fateledi and Benti) were located very close to the park headquarter where the community has higher level of interaction with wildlife and park staff, potentially increasing conflict incidences (Kumessa and Bekele 2013) . Similar results were also reported by Yosef (2015) in Bale Mountains National Park, where households very close to park experienced higher conflict rate than those located far distance to the park. Local communities located very close to protected areas, with higher degree of resource use restrictions by wildlife authorities, were observed to develop negative attitude towards conservation activities compared to those who settled far (Shibia 2010) .
Higher degree of conflict with wildlife (90%), due to crop damage and livestock predation, was recorded in this study, which is in agreement with previous studies in different conservation areas of the country (Tessema et al. 2010; Kumessa and Bekele 2013; Yosef 2015; Acha and Temesgen 2015) . As indicated by Anthony (2007) and Shibia (2010) , crop and livestock losses due to wildlife have resulted in the development of negative attitude by local communities towards Kruger National Park in South Africa and Marsabit National Reserve Kenya, respectively. There was no report of compensation by households who suffer wildlife damages, which might contribute to the lower positive attitude in our study. According to Groom and Harris (2008) , receiving compensation was significantly associated with attitudes towards wildlife among communities around Amboseli National Park, Kenya. While compensation payments were observed to support conservation programs by maintaining positive attitudes, absence or unsatisfactory compensations resulted in conflict with conservation authorities and hence negatively affected biodiversity conservation (Ferraro and Kiss 2002; Lepp and Holland 2006; Wang et al. 2006; Chaminuka et al. 2012; Pechacek et al. 2013; Baloi 2016) . In addition to recurrent drought, ticks and TBDs and internal parasites were reported to hinder livestock production around ANP, which is in line with the findings by Maleko et al. (2012) in livestockwildlife interface areas around Arusha National Park, Tanzania. The higher livestock-wildlife interactions in present study allow livestock of different species to share pasture and dwellings with wild fauna, and this might play a role in parasite and disease transmissions.
Factors determining perceptions and attitudes towards wildlife
Presence of community education, minimizing incidence of conflict, and sharing benefit from the park were enough to improve community attitude towards wildlife. Similar to previous studies in Tanzania (Kideghesho et al. 2007 ), southern African countries (Snyman 2014) , Romania (Szell and Hallett 2013) , Nepal (Carter et al. 2014) , and around Abijata-Shalla Lakes National Park, Ethiopia (Kumessa and Bekele 2014) , formal education did play a significant role in predicting attitude towards wildlife and its conservation around ANP in our study. According to Anthony (2007) and Shibia (2010) , those households with low formal education were observed to have negative attitude to wildlife conservation, while those with better educational status showed positive attitudes (Vodouhê et al. 2010) . The current study showed that households who attained secondary education showed lower negative attitudes than households with elementary school and no formal education groups, as they might be familiar with conservation concepts in the curriculum. It is obvious that formal education helps to better improve the perception and understanding of households to conservation benefits than the noneducated groups (Vodouhê et al. 2010) . Accordingly, improving the educational status of the young's and expansion of adult education will be helpful to improve community attitude towards wildlife around ANP.
The current finding showed that the higher the conflict between community and park staff, the lower the attitude (Table 4) , and conversely, the better benefits obtained, the more positive the attitudes to wildlife. Our result is in agreement with previous findings (Kideghesho et al. 2007; Groom and Harris 2008; Shibia 2010; Chaminuka et al. 2012; Kumessa and Bekele 2013; Yosef 2015) in different protected areas of Africa, in three protected areas in Burma (Allendorf et al. 2006) , and in Retezat National Park Romania (Szell and Hallett 2013) . According to Holmes (2003) and Carter et al. (2014) , behavioral resource exploitation patterns and socioeconomic and cultural variations were observed to influence local people's attitude towards wildlife. Therefore, such behavioral, socioeconomic, and cultural diversity might contribute to the observed attitude differences towards wildlife among Afar, Kereyu, and Ittu ethnic groups around ANP in our study. The better positive attitude towards wildlife by Afar households than the ethnic groups might also be related with the development of positive behavior towards wildlife according to the theory of reasoned action (Ajzen and Fishbein 1980) . Positive community attitude to wildlife and to the park was linked with its importance as a source of national income, as a source of dry season feed to livestock, and for ecological reasons. However, park employment mostly cited benefit that the local community wants to get next to dry season livestock grazing requirements. Therefore, creating more job opportunities through ecotourism and other wildlife-related activities (Tessema et al. 2010; Vodouhê et al. 2010; Dejene et al. 2014) would reduce conflict incidences, which in turn helps to improve community attitude towards wildlife in the protected areas.
Conclusions
The results of the present study indicated that livestock sector is still the pillar to household income around ANP. However, livestock production is constrained by a number of environmental and human factors, e.g., feed shortage, recurrent drought, and degradation of rangelands. Such problems derive the pastoral communities to utilize the park resources which are meant for wildlife conservation, resulting in a conflict with park staff. Resource competition, habitat destruction, and fear of disease transmission were the major problems reported on livestock-wildlife interface areas of the park. Majority of respondents show negative attitude to wildlife because of the economic losses due to livestock predation and crop damage. However, they still believe that wildlife generates income to the country through tourism. It was also observed that Afar households, those with better educational background, and households who get some benefit from the park showed positive attitude, while higher conflict situations were negatively correlated with attitudes to wildlife. Therefore, expansion of formal and adult education especially for those ethnic groups showing lower attitude towards wildlife will help to improve their attitudes. In line with formal education, wildlife conservation education and the benefit gained after conservation activities should be addressed to all ethnic groups surrounding the park. Moreover, attention should be given to the households settled very close to and having higher resource use conflict with the park, and there should be a means whereby the community either uses the pasture at the periphery of the park or collect through cut-and-carry system during long dry seasons and drought periods. At the same time, inclusion of compensation and benefit sharing mechanisms in future wildlife management plan of the park could have a paramount importance. In general, protection of this park has a bright future since most of the households are willing to work with the park. As a result, it will be an important opportunity to all the stakeholders to design and implement community based wildlife management approaches that at least should address the basic issues of the pastoral communities.
